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How the Thermosphere Shapes the Quiet-Time 

Plasmasphere



SAMI3: The NRL Ionosphere/Plasmasphere Model

[Huba et al., JGR, 2000; Huba and Joyce, GRL, 2010; Huba and Krall, GRL, 2013]

non-tilted dipole

We use the Weimer 
2005 model for the 
magnetospheric 
potential.



SAMI3: ion dynamics and winds

Direct force:

Wind-driven dynamo:



2001 Day 32-36: a quiet period after a storm

SAMI3/Weimer 7-day run:
1 quiet day (day 30)
2 storm days
4 refilling days (day 33-36)

Storm Refilling

Data from CDAWeb/OMNI



2001 Day 32-36: SAMI3 with no winds and with TIMEGCM



2001 Day 32-36: SAMI3/TIMEGCM



2001 Day 32-36: IMAGE RPI electron density

Electron density vs. time 
at fixed L, MLT, MLAT

Results shown for the     
no wind case and for 
SAMI3/TIMEGCM.

Points come from RPI 
(passive mode) on the 
IMAGE spacecraft.

L=4.0

L=5.4

No winds → no oscillations



2001 Day 32-36: IMAGE RPI electron density

IMAGE/RPI densities 
are at MLT 03:50.

1. SAMI3 with HWM93

2. Without ion-neutral 
forces, the oscillations 
persist.

3. Oscillations are gone 
in the “No Dynamo” 
case.

L=4.0

L=5.4



2001 Day 32-36: TEC 

Winds shape the 
ionosphere as well 
as the 
plasmasphere.

Outflow to 3<L<7 
is steadier without 
winds.



  

2001 Day 32-36: wind-driven dynamo in quiet conditions
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Extra slide: Refilling

IMAGE/RPI data



Extra slide: IMAGE/RPI electron density



  

Extra slide: three different wind fields

No Winds HWM93 TIME-GCM

The quiet plasmasphere is affected by the thermosphere.
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